A laser microprobe mass analysis of trace elements in brain mineralizations and capillaries in Fahr's disease.
We report a detailed analysis of the content of aluminum, iron, zinc, copper, calcium, and magnesium in the non-vascular and pericapillary mineralizations and the normal capillaries of the globus pallidus and dentate nucleus of the cerebellum in two patients with clinically and neuropathologically confirmed Fahr's disease. The study employed laser microprobe mass analysis, a technique that enables highly sensitive detection of the levels of trace elements. In the globus pallidus, there was a significant increase in aluminum-, iron-, zinc-, and calcium-related peak intensity in the pericapillary and non-vascular mineralizations compared to the normal capillaries. The pericapillary and non-vascular mineralizations had comparable concentrations of these elements. No difference was found in copper levels between the different probe sites. Magnesium was almost absent in pericapillary mineralizations and normal capillaries, while it accumulated within non-vascular mineralizations. In the cerebellar dentate nucleus, non-vascular mineralizations displayed higher concentrations of all of these elements than normal capillaries, while pericapillary mineralizations had a higher aluminum and lower iron, copper, and calcium content than did non-vascular mineralizations. Zinc and magnesium were selectively deposited within the non-vascular mineralizations in this nucleus. Furthermore, the element composition of non-vascular mineralizations differed between the globus pallidus and dentate nucleus. These findings indicate that the formation of pericapillary and non-vascular mineralizations may be two independent phenomena which coexist in the course of Fahr's disease. The marked qualitative and quantitative differences in trace element content in non-vascular mineralizations between the globus pallidus and cerebellar dentate nucleus suggest that the involvement of trace elements in the pathogenesis of Fahr's disease is probably indirect.